ABSTRACT
INTRODUCTION
A unique assemblage of detrital deposits surrounding Jumbo Dome, a prominent landmark on the north side of the Alaska Range, offers the possibility of estal:ishing a more complete Pleistocene chronology for Alaska than has been recognized heretofore. These detrital deposits are believed to have originated under the influence of arctic or glacial climatic conditions in a manner analogous to that of rock glaciers. The deposits were noted during the mapping of the Nenana coal field, a part of the Geological Survey program of mapping the coal resources of Alaska. Although the field party was in the neighborhood of Jumbo Dome for six weeks, only four days in August, 1947, were spent on and about the dome. The primary aim of the work was the determination of the stratigraphy and structure of the Tertiary rocks; consequently, the features described in this article were observed only in passing, Tertiary coal-bearing deposits, consisting of poorly consolidated sandstone and shale, with interbedded sub-bituminous coal beds as much as 30 feet thick, border the andesite on thf west and south. As exposed in gullies on the southeast and southwest sides of the mountain, the contact between coal-bearing rocks and andesite dips 700 N. It is apparently a fault contact, for the coalbearing formation is not baked or altered along the contact and the rank of the coal appears unchanged. The coal-bearing rocks are folded into a tight anticline immediately adjacent to the fault, but they flatten to the south, and less than a mile from the south side of the mountain they are flat-lying. On the west and north sides of the mountain, where the Tertiary rocks dip away from the mountain at low angles, the contact between the andesite and Tertiary rocks was not seen. It is presumed that the Tertiary rocks were deposited unconformably on the andesite, as similar and related bodies of igneous rocks farther east are clearly overlain unconformably by coalbearing rocks of Tertiary age. However, no pebbles of the andesite of Jumbo Dome have been found in the coal-bearing rocks.
Following the deposition of the Tertiary sediments, the region was folded into gentle east-trending anticlines and synclines. Deformation of the rocks underlying the Tertiary deposits was by shearing along pre-existing planes of weakness.
The andesite of Jumbo Dome apparently was forced upward as a roughly cylindrical-shaped mass to a vertical height of 1,500 feet above the base of the surrounding Tertiary rocks. The movement appears to have been along a circular fault zone that in part coincided closely with the steeply dipping intrusive contact of the andesite and in part was the upward continuation of this roughly cylindrical surface into the overlying Tertiary rocks. The uncertainties regarding the structure of the area do not affect the problems here considered. The only important point is that the nearly equidimensional mass of andesite is separated from the surrounding rocks by nearly vertical contacts. The earlier glaciers apparently advanced northward across a now almost completely destroyed surface having a present altitude of about 4,000 feet in the vicinity of Jumbo Dome (Wahrhaftig, 1946, pp. 134-135) . All the rubble deposits described in this paper are found on topography which has been cut into this surface and are therefore younger than the earlier stage of glaciation.
DESCRIPTION OF THE RUBBLE

DEPOSITS
The rubble deposits which surround Jumbo Dome consist of blocks of andesite that originated on the steep slopes of Jumbo Dome and extend outward across the surrounding schists and Tertiary sedimentary rocks as far as i miles from the base of the dome. Some of the masses of rubble moved outward across an eroded surface on slopes much less than I5°. Rubble deposits of several ages can be distinguished by their relative degrees of weathering and dissection. In all, five ages of rubble have been recognized. It is likely that more ages could be recognized, but adequate criteria for their distinction were not found. As will be brought out more fully later, in a section dealing with the influence of climate on denudation in the Alaska Range, it is the thesis of this paper that each rubble deposit near Jumbo Dome was formed under the arctic climate of a glacial stage or substage and then later weathered and dissected during a milder interglacial or interstadial episode.
The rubble deposits of Jumbo Dome resemble rock glaciers in many respects and probably originated in a somewhat similar fashion. The term "rock glacier" was first applied by Capps (1910, p. 360) to tonguelike masses of coarse debris in the Wrangell Mountains of Alaska, which he believed moved with a glacierlike motion. Deposits resembling these in part were called "rock streams" by Howe (1909) and "moving talus" by Bretz (1935, p. 192) . Rock glaciers which have been described in the literature are large, commonly tonguelike masses of very coarse angular debris which extend down gentle slopes from the base of the cliffs or talus slopes from which their constituent fragments were derived. 
MODERN TALUS, FROST FORMS, AND THE
YOUNGEST RUBBLE DEPOSITS (FIFTH STAGE)
With the exception of a few outcrops, the steep slopes of Jumbo Dome are entirely mantled with sheets of detritus ( fig. 3 ). This detritus consists of angular blocks of andesite, equidimensional or slablike in form, averaging 2-4 feet in diameter, and ranging up to 15 feet in greatest diameter. These sheets of coarse detritus are derived from the underlying rock by strong frost action and move down slopes partly by rolling and slipping and partly by creep due to freezing of interstitial water. They resemble the incipient forms of rock glaciers.
Most of the rock fragments or blocks are covered with a mantle of dark lichen on all exposed surfaces, whereas bottom surfaces or those in contact with other boulders are bare. . i,  B) . The limited areas of active movement are located (i) below areas of exposed bedrock from which newly frost-riven blocks fall or move down slopes; (2) in places where the average grain size of the detrital sheet is less than 4 inches and some fine material is present; (3) on steep detrital cones where meltwater runs off, forming torrent levees. These detrital cones usually occur below reentrants and amphitheaters in the higher slopes. The torrent levees, which are double parallel ridges of boulders, lead downstream from the re-entrants. At the lower ends of the torrent levees, the groove between them commonly passes into a steep-walled stream channel, the bottom of which is 10 or i2 feet below the surrounding slope. The torrent levees and the channels which extend down the slope from their lower ends are due to the action of nieltwater in the spring and probably of summer cloudbursts. Water can be heard running beneath the grooves between the torrent levees, and the channels downslope from them have a small flow of water at the surface during most of the summer. Forms of somewhat similar appearance, described by Sharp This has been recognized by students of the Pleistocene in Germany (Zeuner, 1945, pp. 25-27) and in the Middle West (Lueninghoener, 1947 It is likely that the upper limit of terracing and badland formation always lies below the lower limit of movement of coarse rock debris, and it probably is as much as 500 or i,ooo feet below the lower limit of activity of bouldery rubbles or rock glaciers. It is evident that to bring about conditions for the erosion of rubbles by streams requires raising the isothermal surfaces at least to their present position. It was shown in an earlier part of this paper that the lowest altitude of peaks that have glacier-filled cirques is 7,200 feet and that of peaks bearing cirques of the Wisconsin stage is 6,000 feet. The lowering of isothermal surfaces necessary to produce rock glaciers on Jumbo Dome is, therefore, approximately that required to bring about conditions of the maximum of Wisconsin glaciation. Each period of rock-glacier formation may well represent a period of advance of the glaciers in the mountains corresponding to continental glaciation in other parts of North America. Correspondingly, each period of terrace-cutting, badland erosion, and cessation of activity of the rock glaciers should correspond to an interglacial or interstadial fluctuation of climate in North America.
THE PLEISTOCENE CHRONOLOGY INDI-CATED BY THE RUBBLE DEPOSITS OF JUMBO DOME
The evidence of the rubble deposits of Jumbo Dome suggests that the older glaciation which has been recognized in the Alaska Range was followed by at least five episodes of glacial climate, during which the movement of rubble on Jumbo Dome took place. The episodes were separated by intervals of less severe climate, during which the rubble deposits were dissected or otherwise modified. The two earlier of these episodes of gla- 
